Ischemic preconditioning attenuates calpain-mediated degradation of structural proteins through a protein kinase A-dependent mechanism.
It has been shown that sarcolemmal rupture can occur during reenergization in cardiomyocytes in which previous ischemia has induced sarcolemmal fragility by calpain-dependent hydrolysis of structural proteins. We tested the hypothesis that attenuated calpain activation contributes to the protection against reperfusion-induced cell death afforded by ischemic preconditioning (IPC), and investigated the involvement of protein kinase A (PKA) in this effect. Calpain activity and degradation of different structural proteins were studied along with the extent of necrosis in isolated rat hearts submitted to 60 min of ischemia and 30 min of reperfusion with or without previous IPC (two cycles of 5 min ischemia-5 min reperfusion), and the ability of different treatments to mimic or blunt the effects of IPC were analyzed. IPC accelerated ATP depletion and rigor onset during ischemia but reduced LDH release during reperfusion by 69% (P<0.001). At the end off reperfusion, calpain activity was reduced by 66% (P<0.001) in IPC, and calpain-dependent degradation of sarcolemmal proteins was attenuated. Addition of the calpain inhibitor MDL-28170 mimicked the effects of IPC on protein degradation and reduced LDH release by 48% (P<0.001). The effects of IPC on calpain, alpha-fodrin, and LDH release were blunted by the application of the PKA inhibitor H89 or alprenolol during IPC, while transient stimulation of PKA with CPT-cAMP or isoproterenol before ischemia attenuated calpain activation, alpha-fodrin degradation, and markedly reduced LDH release (P<0.001). In hearts exposed to Na(+)-free perfusion, IPC attenuated calpain activation by 67% (P<0.001) and reduced by 56% (P<0.001) LDH release associated to massive edema occurring during Na(+) readmission without modifying its magnitude. These results are consistent with PKA-dependent attenuation of calpain-mediated degradation of structural proteins being an end-effector mechanism of the protection afforded by IPC.